INTRODUCTION
In addition to muramic acid, glucosamine and galactosamine (Wilkinson, I 970), amino sugars present in the wall of Pseudumonas JIuorescens include quinovosamine (2-amino-2,6-dideoxyglucose) and an unidentified compound, Unknown V (Wilkinson & Carby, 1971) . Unknown V has been identified as ~-amino-~,6-dideoxy-~-galactose and has been shown to occur in the lipopolysaccharide fraction of the cell wall.
METHODS
Pseudomonas fluorescens (NcTcroo38) was grown and its walls were prepared as described previously (Wilkinson, I 970). Methods for the isolation and characterization of amino sugars were those used in previous studies (Wilkinson & Carby, 1971 ). Lipopolysaccharide was extracted from defatted walls (Fensom & Gray, 1969 ) by a single treatment for 15 min at 72' with 45 % (w/v) phenol, and was purified by the method of Key, Gray & Wilkinson (1 970). The lipopolysaccharide was hydrolysed to lipid and polysaccharide fractions with I % acetic acid for I h at 100' (Miiller-Seitz, Jann & Jann, 1968). The crude polysaccharide was fractionated by chromatography on Sephadex G-50 (Schmidt, Jann & Jann, 1969) , and the eluate was analysed for phosphorus (Bartlett, 1959) and for carbohydrate (Dubois et al. 1956 ).
Infrared spectra were recorded by using a Unicam SP 200 spectrophotometer, with samples dispersed in discs of KCl. Optical rotation was measured with a Bendix NPL automatic polarimeter, Model 143 A.
RESULTS
Unknown V was present in the basic fraction obtained by high-voltage paper electrophoresis of wall hydrolysates (Wilkinson & Carby, I97I), and was separated from basic amino acids and other amino sugars (quinovosamine, glucosamine and galactosamine) by preparative paper chromatography using solvent system A :ethyl acetate + pyridine + water +acetic acid (5 + 5 + 3 + I , by vol.). Using solvent system A, unknown V had Rglucosamine I -19 and on high voltage electrophoresis at pH 5-3 it had Rglucosamiue I -09. The compound reduced alkaline AgN03 strongly and reacted with ninhydrin on heating to give a bright yellow colour which changed to pink-purple on standing. A slight reaction, regarded as and of ~-acetamido-~,6-dideoxygalactose (B) . The samples were dispersed in KC1 discs.
negligible, was obtained in a test for 2-amino-2-deoxyhexoses (Rondle & Morgan, 1955) , but a test for ~-amino-~-deoxyhexoses (Ashwell, Brown & Volk, 1965) was strongly positive. Acetaldehyde was formed on oxidation of the compound with periodate. Thus, Unknown V had the properties of a 3-amino-3,6-dideoxyhexose.
On paper chromatography using solvent systems A and B -n-butanol + acetic acid + water (5 + I + 2, by vol.) -Unknown V had the same mobility as an authentic sample of ~-amino-~,6-dideoxygalactose and was clearly differentiated from 3-amino-3,6-dideoxyglucose. Unknown V and 3-amino-3,6-dideoxygalactose behaved identically in the following experiments : (a) high-voltage paper electrophoresis at pH 5-3 ; (6) ion-exchange chromatography using a Technicon AutoAnalyzer ; (c) paper chromatography of the N-acetyl derivatives using three solvent systems ; (d) high-voltage paper electrophoresis in molybdate buffer (PH 5.0) of the amino sugar alcohols (Mayer & Westphal, 1968) . Although 3-amino-3, 6-dideoxygalactose and ~-amino-~,6-dideoxyglucose were virtually indistinguishable (Rglucosemine values 1-28 and I -29, respectively, for successive chromatograms) using the AutoAnalyzer with a standard 21 h elution system, resolution of the two amino sugars is possible with a pyridine-acetic acid buffer system, pH 3-85 (Brendel, Roszel, Wheat & Davidson, 1967; Luderitz et al. 1967) . Insufficient N-acetyl derivative of Unknown V was available for crystallization, but the infrared spectrum of a dried sample closely resembled that of crystalline ~-acetamido-~,6-dideoxygalactose (Fig. I) . The specific rotation determined with an aqueous solution of the N-acetyl derivative (concentration estimated using 3-acetamido-3,6-dideoxygalactose as standard) was + I 10 & 4" : [ayj for 3-acetamido-3,6-dideoxy-D-galactose is + I 14" Fig. 2 . Fractionation of partly degraded polysaccharide on Sephadex G-50. The material (10.5 mg) was applied to a column (50 cm length x I -2 cm diam.) and eluted with pyridine-acetic acid buffer (pH 5.4) at a flow rate of 10 ml/h. Fractions (I ml) were screened for contents of phosphorus (--) and carbohydrate (-) with glucose as standard.
as 3-amino-3,6-dideoxy-~-galactose. The yield of compound from PseudomonusJEuorescens was about 10 ,umoles/Ioo mg walls. Analysis of the lipopolysaccharide fraction of the wall showed that glucosamine, galactosamine, quinovosamine and 3-amino-3,6-dideoxygalactose were all components, with the last-named being the major amino sugar. Other ninhydrin-positive components were alanine, ethanolamine and probably phosphates of both ethanolamine and glucosamine. The lipid A released on acid hydrolysis of lipopolysaccharide had only glucosamine and glucosamine phosphate as amino components : the remaining amino compounds and part of the glucosamine were present in the polysaccharide fraction. The partly degraded polysaccharide was separated on Sephadex G-50 into the three fractions indicated in Fig. 2 . Fraction I contained most of the 3-amino-3,6-dideoxygalactose and only trace amounts of other amino sugars and alanine. Fraction I1 contained almost all the alanine, glucosamine, galactosamine and quinovosamine of the total polysaccharide, together with a small amount of 3-amino-3,6-dideoxygalactose and most of the ethanolamine and ethanolamine phosphate. Fraction 111 contained only small or trace amounts of amino compounds.
DISCUSSION
The presence of a 2-amino-2,6-dideoxyhexose (quinovosamine) and a 3-amino-3,6-dideoxyhexose in the lipopolysaccharide fraction from Pseudomonas JEuorescens (and possibly P. synxantha, Wilkinson & Carby, 1971 ) is unusual. Although amino sugars of both types occur in lipopolysaccharides from members of the Enterobacteriaceae, apparently they do not occur together in the same organism (Luderitz, Jann & Wheat, 1968 (Fig. 2) can be interpreted in the same way as those of other similar experiments (e.g. Muller-Seitz et al. 1968; Meadow, I 970), 3-amino-3,6 -dideoxygalactose may be a component of the side-chain region of the polysaccharide and the other amino sugars and alanine are possibly components of the core region. Further studies will be necessary to establish this point.
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